During the process of pregnancy and delivery, many substantial physiological changes in lipid, glucose levels, and weight may affect multiple cardiometabolic traits and pathways and increase the risk of CVD and coronary heart disease (CHD) in later life, such as fluctuations of serum sex hormone levels, the change in functional vascular properties, heart rate, blood volume, perinatal haemodynamic changes and other gestational factors. 5, 6 Recent studies have indicated that sex hormone might play a role in the aetiology of CVD. 7 It was also reported that biological modifiers of CVD, including low-grade inflammation, oxidative stress and abnormal lipid profile, are exacerbated with multiple pregnancies. 8 In addition, numerous pregnancies relate to older maternal age, which is tightly associated with adverse predictors to CVD. In the past few decades, the influence of parity on the risk of CVD in women has been of great interest in public health. The earliest study in 1987 9 showed no association between parity number and the risk of CHD, while some subsequent studies found significant evidence for the association. Until now, many studies have focused on the role of parity in the development of CVD, but the findings are inconsistent and controversial.
Recently, a dose-response meta-analysis to assess quantitatively the association between parity and maternal CVD risk was conducted in the paper by Li et al. 10 It consisted of 10 prospective cohort studies performed from 1987 to 2018. The investigators reported a potential non-linear J-shaped dose-response relationship between them and concluded the risk of CVD increased by 14% among parous women compared with nulliparous women, and an increasing number of parity was associated with a non-linearly increased CVD risk. The findings by Li et al. were inconsistent with a cross-sectional study by Chung et al. in 2016. 11 The study involved 2024 women aged 40-60 years in the USA and found that there was no consistent relationship between parity and CVD risk factors. Different study designs between the study by Chung et al. and the studies included in the metaanalysis by Li et al. may be the main explanation for this discrepancy.
The platform stage of the J-shaped relationship between parity and CVD risk found in the metaanalysis indicated women who had no children or less than two children generally with low CVD risk. Increasing parity after delivering two children could result in the accumulation of physiological changes. In addition, the recurrence of pregnancy complications in subsequent pregnancies may exert a cumulative burden on CVD. These cumulative effects may contribute to the above-mentioned J-shaped association between parity and CVD risk.
Multiple studies have indicated that pregnancy complications such as pre-eclampsia, gestational hypertension and gestational diabetes are associated with increased cardiovascular risk, 12 which has led to the recommendation of including a pregnancy history as part of a standard cardiovascular evaluation. Attention has extended beyond the role of pregnancy complications to consider the relationship of parity with the development of CVD. A pregnancy history should be an important component of a comprehensive complete cardiovascular risk history in women and may help clinicians target young women at higher risk of CVD for more aggressive risk factor modification. As pregnancy occurs relatively early in a woman's life, consideration of the cardiovascular risks associated with multiple (or no) pregnancies may provide opportunities for prevention and earlier intervention to decrease lifetime risk.
More frequent cardiovascular screening would be advisable among women with more children or an adverse reproductive history, as this might help to prevent or delay their onset of CVD. Cardiovascular risk stratification that accounts for key reproductive factors should be considered to help address the considerable CVD risk among women.
This meta-analysis has some strengths. There have been inconsistent associations between parity and CVD risk in previous studies, 11, 13 and the results have not been well summarised, which makes the meta-analysis more meaningful. Only prospective cohort studies were included in the paper, and most studies were conducted with large sample sizes, which significantly minimised selection bias and considerably increased statistical power to detect the potential association between parity and CVD risk. The analysis also evaluated the risk of different types of CVD related to parity using the dose-response method. The similar J-shaped associations between parity number and CHD, ischaemic heart disease or stroke risk were observed.
There are several limitations in this meta-analysis. First, significant heterogeneity was detected in the subgroup analyses when the study location was Europe, and the outcome was CHD. Second, as some of the included studies did not adjust for important confounding factors, such as lifestyle and age at the first birth, sources of heterogeneity were not completely clear. Third, only two studies conducted by Magnus 13 and Durazo 14 adjusted for race, thus the results of the study may not generalise to other populations with diverse racial groups. In a word, further studies adjusting more potential confounders should be taken into consideration to confirm the association between parity and the maternal risk of CVD.
The data in this report confirm the large and growing number of studies on the relationship of parity and CVD risk, and add to the well-established knowledge that pregnancy history plays an important part in women's cardiovascular risk history. As the number of included studies was limited, further prospective large-scale studies are warranted to stratify the results by the types of CVD and other risk factors to eliminate the residual confounding as well as to confirm the findings, establish causality, and elucidate the underlying mechanism.
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